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Confirming the diagnosis of mild hypertension R M HARTLEY, R VELEZ, R W MORRIS, M F D'SOUZA, R F HELLER Abstract Patients with newly found raised blood pressure are known to have lower pressures at subsequent measurements even when not treated. A study was undertaken to determine the extent to which (a) the number of follow-up measurements and (b) the duration of the intervals between them contributed to this fall in pressure. In 42 general practices 110 patients were identified as having for the first time a diastolic pressure (phase V) greater than 90 and less than 110 mm Hg. Both diastolic and systolic pressures were appreciably lower when measured at return visits when compared with the first measurement. The systolic pressure dropped appreciably in the intervals between the first and the second visits and again between the second and third visits. The diastolic pressure fell appreciably only between the first and second Department visits. The duration of the interval between visits was not associated with a fall in either systolic or diastolic pressure, but the number of measurements was. This pattern of fall in pressure was not affected by the patient's age or sex. From these results we conclude that patients with newly identified blood pressures that are mildly raised should be seen at two further visits before a decision about treatment is made. The timing of these follow-up visits is not crucial.
Introduction
The results of several studies have shown that even without treatment patients who have a raised blood pressure at one visit usually have a lower pressure at follow-up visits.1-3 This has been attributed to several factors, in particular regression to the mean and habituation to the method of measurement. In trials of treatment the placebo effect may also operate in a control group of patients who take an inert substance. Evidence from the Medical Research Council's pilot trial, however, has shown that in a control group of patients taking nothing the reduction in blood pressure equals that of a group taking a placebo.4
The practical importance of this fall in blood pressure without treatment is that it is necessary to measure the blood pressure more than once before identifying a patient as hypertensive and requiring treatment. It is not clear, however, how best to follow up these patients. There has been little investigation into whether the number of measurements or the time period over which they are made, or both, are important in explaining the fall in pressure. We therefore decided to study the relative contribution of time and repeated measurements. From our analysis we recommend a schedule by which patients who have a raised blood pressure may be observed before a decision about treatment is made. This schedule should help with both selecting patients whose pressures are likely to remain above accepted limits and evaluating the effectiveness of treatment. It is also helpful for identifying patients for trials in the treatment of mild hypertension.
Methods
Forty-two general practitioners in England and Wales agreed to participate in the study and entered patients. The criteria for the entry of patients were that they had to be newly discovered to have a mean diastolic blood pressure (phase V) greater than 90 mm Hg on two recordings taken at a single visit and have no history of hypertension. Patients were assigned to one of three schedules of follow-up appointments: monthly for two visits, fortnightly for four visits, or weekly for three weeks followed by a final measurement four weeks later. Each of the three groups, therefore, was followed up for two months after the first visit, and during this time made two, four, or five visits. This study was designed to allow comparisons to be made between groups who, after identical intervals from the first visit, had different numbers of measurements taken. At each visit the blood pressure was measured twice, with the sphygmomanometer that was always used in the surgery.
The doctors were each asked to contribute three patients, one to each of the three follow-up groups. Patients were assigned blindly to one of the three groups by means of a preprinted card sealed in an envelope. The card was then used by the doctor to record blood pressure measurements, following the schedule dictated by its format. After the trial was completed these cards were returned by post. Patients were entered into the study over age (51, 50, and 53 years), in the proportions of men and women, or in the first blood pressure levels. Table I gives the mean blood pressure measurements and standard errors for each group at each follow up visit. There were no important differences between the groups at the beginning or end of the eight weeks. Nevertheless, compared with the first measurement, both systolic and diastolic pressures for each group were appreciably lower at every follow up measurement. In each group the systolic pressure recorded at the end of the two months had been reached by the second follow up visit, while the diastolic pressures in two of the three groups reached this level after one follow up visit. These results were obtained regardless of the period of time that had passed between measurements. Analysis limited to cases with complete sets of measurements did not alter any of the results.
Linear modelling was used to make allowances for between subject variation, which resulted in a clearer study of the effects of time and the number of measurements on the observed fall in pressure. As noted above, the time variable was entered in two ways: the time that passed until the next follow up visit as intended by the study's protocol -for instance, 14 days for group 2-and the exact time that had passed -for example, 12 days. It is not always possible for a patient to return on the exact day indicated by a protocol. By using both methods of analysis, we ensured that any effect that time might have had was not obscured by deviations from the intended schedules of follow-up. In the event the results of the two methods did not differ and will not be discussed. Different patterns of fall in blood pressure according to the age and sex of the patients and time of day that the measurement was taken were sought by examining interaction terms. Older patients had appreciably higher diastolic and systolic pressures but the pattern of fall in pressure was no different for this group. Sex and time of day of measurement had no effect on initial levels or the pattern of fall. The decrease in diastolic pressure had no relation to the initial level. The magnitude of the drop in systolic pressure, however, was highly related (p < 0-01) to the initial value.
Discussion
Most of the information about follow-up measurements in untreated patients with hypertension has come from the control groups of intervention trials. In all of these trials both systolic and diastolic pressures fell at subsequent measurements. It has been difficult to follow up this phenomenon, however, because subjects drop out, which may bias the remaining group. The Australian mild hypertension trial reported the follow-up blood pressures of 1119 of their patients who continued their regimen for at least three years. < This group sustained continuing falls in systolic and diastolic pressures until the fourth visit. The first two appointments, however, were screening visits that did not take place at the clinic where subsequent measurements were made; presumably the observers changed as well. Placebo treatment was also begun at the third follow up visit, which may have induced a further fall.
While such studies have clearly documented the phenomenon they have not been designed to study it specifically. Dunne investigated 20 outpatients referred for evaluation of raised blood pressure.) He measured their blood pressures fortnightly for three visits and found appreciable falls only from the first to second visit in both systolic and diastolic pressures. As all his patients were on the same schedule of visits, he could not comment on the importance of the timing of follow-up appointments on the observed fall in pressure.
Our study was designed to investigate the relative contributions of the number of visits and their timing to the fall in systolic and diastolic pressures. The results show that in a group of patients who were identified and followed up by their own doctor systolic pressure fell between the first and second (first follow-up) visit and fell again appreciably between the second and third visit. Though the same trend is evident for diastolic pressures the fall is only statistically significant to the second visit. The timing of these subsequent measurements does not affect the fall, although the measurements must occur at separate visits.
These results provide a practical guide to observing patients who are newly identified as having mildly raised blood pressure. We thus recommend that patients are seen at two further visits before a decision is made about treatment. The timing of the visits is not crucial, but to conform with the period of observation in our study the follow-up visit should occur within two months of the first measurement, and visits should be at least one week apart. Patients who do not start treatment should be periodically rechecked. 
Method
In reviewing published work on these adverse reactions an attempt was made to find the first report or regulatory warning for identification of the alerting mechanism. To assess the verification process for each adverse reaction emphasis was placed on careful evaluation of subsequent reports in chronological order. Each was scrutinised for evidence which would have convinced the author of causality, the criterion chosen for the level of verification being less than absolute proof but
